Substitution of threonine-1351 in the multidrug transporter Cdr1p of Candida albicans results in hypersusceptibility to antifungal agents and threonine-1351 is essential for synergic effects of calcineurin inhibitor FK520.
Functional characterization of a mutant Candida albicans drug resistance protein (Cdr1p) by overexpression in Saccharomyces cerevisiae. We overexpressed green fluorescent protein-tagged Cdr1p in S. cerevisiae AD1-8u- host and introduced a point mutation to substitute T1351 with F in Cdr1p. The cells expressing T1351F mutant Cdr1p were analysed for their functional activity using minimum inhibitory concentration, spot assay, and fluconazole efflux. The binding activity of photoaffinity analogues 8-azidoATP, iodoarylazidoprazosin and azidopine to the mutant T1351F Cdr1p was also characterized. The T1351F mutant Cdr1p-expressing cells were susceptible to anisomycin, cycloheximide, fluconazole, miconazole and nystatin. The mutant protein was expressed to the same level as that of native Cdr1p in S. cerevisiae cells and was properly localized to the cell surface. There was also no difference between the mutant variant and the native protein's ability to bind a photoaffinity analogue of ATP, 8-azidoATP, or the radiolabelled photoaffinity agents iodoarylazidoprazosin and azidopine. However, the substitution of T1351 resulted in considerable reduction in its ability to export fluorescent substrate rhodamine 6G. The synergy between calcineurin inhibitors FK520 and azoles was abrogated in cells expressing the T1351F mutant variant of Cdr1p. The results from this study suggest that the T1351 in the predicted transmembrane domain (TMD) 11 of Cdr1p is not only important for drug-substrate transport but also has a role in governing synergy of FK520.